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STATE OF IDAHO

DEPARTMENT OF
ENVIRONMENTAL QUALITY

2110 IronwooD Parkway ® CoEUR D'ALENE, IDAHO 83814 » (208) 769-1422 JaMEs E. RiscH, GOVERNOR
August 14, 2006 Ton HaspesTY, DIRECTOR

Mr. Calvin Loomis
Project Engineer

Bison Engineering, Inc.
1400 11" Avenue
Helena, MT 59601

Re: Review of the Norm’s Utility Contractor, Inc. performance test protocol for the hot-mix asphalt plant
located in Rathdrum, Idaho; Facility ID No. 777-00372

Dear Mr. Loomis:

On July 3, 2006, the Department of Environmental Quality (DEQ) received a test protocol, prepared by Bison
Engineering, for EPA Method 5 and 9 testing to be conducted on the hot-mix asphalt plant owned by Norm’s
Utility Contractor, Inc. Bison Engineering will conduct the testing for Norm’s Utility pursuant to Permit to
Construct No. P-060100, issued April 25, 2006,

DEQ has reviewed the submitted test protocol and hereby approves it with the following comments.

1.~ The protocol proposes three options for opacity testing. DEQ approves the opacity testing using the third
option. According to the third option, a six-minute opacity observation will be performed. Ifthere are one
or more readings at 10% opacity or greater the observation period will be extended to 30 minutes. Ifthere
are one or more readings at 20% opacity or greater the observation period will be extended to one hour.

2. The asphalt production rate and baghouse pressure differential must be monitored and recorded during the
test runs. The baghouse house pressure differential should be recorded four times per test run.

3. In the performance test report, please include the type of fuel used in the asphalt dryer.

The testing has not yet been scheduled. You must notify DEQ at least 15 days prior to the test date; please do
so by contacting me. If you have any questions or if I can be of assistance to you, please call me at (208) 769-
1422 or contact me by email at Daniel.redline@deq.idaho.gov

ely, .
e/ A

Dan Redline
Air Quality Manager
DR:vh G:AAirQuality\s Air Quality Files by Facility Name and AIRs#\Norms Utility 777-00371\Norm's Utility_Source Test Protocol Review Letter
(Aug 06).DOC
By: Certified Mail No. 7000 1670 0005 6151 4342
RECEIVED

¢! Tom Mattix, Norm’s Utility Contractor, Inc. y :

4 AUG 1 5 2006

Steve Bacom, Air Quality Division
Zach Klotovich, Technical Services Division BISON



1400 11™ AVENUE + HELENA, MT 59601 » 406-442-5768

FAX: 406-449-6653 + E-MAIL: bison@bison-eng.com * wwwbmon—eng.conf

ENGINEERING, INC.

June 29, 2006

Dan Redline
Idaho Department of Environmental Quality

2110 Ironwood Parkway
Coeur d'Alene, ID 83814

Dear Dan:

Re: Winkler Materials and Construction Hot Plant Emissions Test

Bison Engineering, Inc. (Bison) submits the attached pretest protocol on behalf of
Winkler Materials and Construction to perform the air quality compliance demonstration
test at their Rathdrum, Idaho, asphalt hot plant and crushing facility. The testing will be
performed according to the attached pretest protocol. The test date will be mid to late
August; we will contact you when an exact date is scheduled.

Please contact me, Bill Shaw, Mike Chovanak or Dave Blankenship at 406/442-5768
with any questions.

Sincerely, v
BISON ENGINEERING, INC.

G A

Calvin W. Loomis, QSTI

Project Engineer
Process and Emission Services Team Leader

Attachment
ca! Bison file WIN2067 31

Tom Mattix, Norm's Utility Contractor, Inc.
Jeff Steyaert, Morse Brothers Incorporated

An Employee Owned Company
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1.0 INTRODUCTION

Bison Engineering, Inc. (Bison) has been retained by Winkler Materials and
Construction to conduct emissions testing on their crushing facility and hot mix asphalt
plant. The testing will be performed according to the details in this pretest protocol.

1.1 Test Program Organization

Facility Name: Winkler Materials and Construction
Address: 3978 W. Wyoming Avenue
Rathdrum, ID 83858
Phone: (208) 687-8280 Fax: (208) 687-8373
Office: Norm’s Utility Contractor, Inc.
PO Box 2047
Coeur d’Alene, ID 83816
Contact: Tom Mattix, Operations Manager
Phone: cell - (208) 661-5076
Morse Brothers Incorporated
Contact: Jeff Steyaert, Environmental Manager
Phone: 541/928-6491 Fax: 541/928-6494
Email: jeff.steyaert@morsebros.com
Asphalt Plant Facility ID: No. 777-00372
Asphalt Plant Permit: No. P-060100
Crushing Facility ID: No. 777-00383
Crushing Facility Permit: No. PR-060117
Consultant: Bison Engineering, Inc.
Address: 1400 11" Avenue
Helena, MT 59601
Contacts:  Cal Loomis, Project Engineer
Bill Shaw, Project Engineer
Mike Chovanak, Project Engineer
Phone: (406) 442-5768 Fax: (406) 449-6653
Email: cwloomis@bison-eng.com
State Authority:  |daho Department of Environmental Quality (IDEQ)

Address: 2110 Ironwood Parkway
Coeur d’Alene, ID 83814

Contact; Dan Redline

Phone: (208) 769-1422
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1.2  Test Project Objective

The objective of this testing project is to determine the air pollutant concentrations
and/or emission rates from the sources listed herein and to demonstrate compliance.
The objective of this protocol is to outline the emission test plan, and the appropriate
methods and procedures Bison will use to complete the testing and report the data to

the regulatory authority listed in this report.
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2.0 EMISSION SOURCE INFORMATION

2.1  Facility Description

Winkler Materials and Construction (Winkler) owns and operates a portable hot mix
asphalt plant and a rock crushing facility which are permitted to Norm's Utility
Contractor, Inc. These facilities are currently operating near Rathdrum and Post Falls,

ldaho.
2.2 Emission Sources Descriptions

Asphalt Plant

Winkler operates a 1991 Hauck Quad Burner Model 8835HMSIPR drum-mix rotary
asphalt mixing plant. It is supported by associated conveyors, material feed hoppers,
fuel, and asphalt oil and out-feed conveyor and scale.

The conveyors move sorted aggregate into the "hot" end of the natural gas-fired dryer.
The rotating drum dries the aggregate and pugs asphalt oil into the mix while it moves
to the out-feed conveyor. Permit To Construct (PTC) Number P-060100 stipulates a

production limit of 250 tons of asphalt per hour (tph).

A stack blower pulls hot gases and fines from the drum and pushes them through a
baghouse. The baghouse removes the particulate from the gas stream. The baghouse
exhausts to the atmosphere through a stack.

During the test, the pressure drop across the baghouse and the hourly production rate
of the hot-mix asphalt plant will be logged and expressed as tons per hour.

Rock Crusher

Winkler operates a 1974 Pioneer jaw crusher, an El-Jay cone crusher, an ISC V.S.I.,
and various other equipment associated with nonmetallic mineral processing.

The equipment listed above is designed for use in crushing, screening, and combining
of rock for use as raw material in various aspects of road making, landscaping, and

other designated operations.

2.3 Source Emission Limitations

Asphalt Plant

PTC No. P-060100 refers to specific emission limits of particulate matter (PM) and
opacity. The facility must meet the requirements of 40 CFR 60 Subpart | - Standards of
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Performance for Hot Mix Asphalt Facilities, IDAPA 50.01.01.157 and General Provisions
Section 6 of the permit.

PTC No. P-060100 sets limits as follows:
PM shall not exceed 0.04 grains per dry standard cubic foot (gr/dscf).

O
0 PM shall not exceed 8.25 pounds per hour (Ib/hr).
0 Opacity shall not exceed 20% in any 3-minute average during any 60-minute

period.

Rock Crusher

Rule Registration Notification PR-060117 states that the rules for control of nonmetallic
mineral processing plants are set forth in IDPA 58.01.01.790 through 802 (Rules for
Control of Air Pollution in Idaho). This rule specifies that the observed opacity
emissions from all nonmetallic mineral processing plants be limited to 20% in any 3-
minute average during any 60-minute period from each transfer location, drop point,

screening and crushing activity.
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3.0 SOURCE TESTING PROGRAM DESCRIPTION

3.1 Testing Contractor

Bison's Process and Emissions Testing Services department is led by Calvin Loomis,
P.E., Project Engineer and Team Leader. Bison's laboratory is managed by Mike
Chovanak, E.Il.T., Project Engineer. Other Bison personnel in the testing services
section include Bill Shaw, P.E., Project Engineer, Dave Blankenship, Senior
Environmental Technician and Jim Wollenberg, Field Technician. Emission testing may
be led by any of the above-mentioned personnel and assisted by additional staff
members. All members of the testing team are fully qualified to perform the duties

assigned to them.

3.2 Test Dates

Testing will be performed in mid to late August. Bison personnel will notify IDEQ two
weeks prior to the testing. Facility testing will be dependent upon weather conditions
and job availability for the contractor.

3.3 Pollutants to be Measured

Particulate matter (PM) as determined by 40 CFR 60 Appendix A, Method 5. PM is
the material collected within the front half of a Method 5 system. The front half includes
the nozzle, probe liner, filter bell front half and the glass fiber filter.

Opacity as determined by 40 CFR 60 Appendix A, Method 9.

WIN206731 Test Protocol.doc 5 8/20/2006



4.0 SOURCE TESTING PROCEDURES

4.1 Test Plan

The testing will be performed according to the methods listed in this protocol. The
project is summarized in the following table.

Table 1: Test Matrix

Winkler Materials Test Matrix
Source Method |Parameter Test Plan and Comments

Method 1 | Measurement Location | One measurement per source

Method 2 | Flow Concurrent with Method 5

g Shall assign 30.0 for dry molecular weight in
Method 3 | Molaoular Waight accordance with section 1.3

Asphalt Plant
Baghouse |Method 4 | Moisture Concurrent with Method 5

Three test runs, sample volume 231.8 dscf and
Method 5 | PM sample time of 260 minutes
1 o Three 60-min observations of worst case
Method 8" | Opacity operations during the day !
Opacity observations will be performed
according to Subpart OO0 which states, "In
determining compliance with the opacity...the
Mineral duration of the Method 9 observations may be
Processing | Method 9 | Opacity reduced from 3 hours to 1 hour only if the
Facility following conditions apply: (i) There are no
individual readings greater than 10 percent; and
(ii) there are no more than 3 readings of 10
percent for the 1-hour period.”

' Due to the fact that the opacity readings are generally less than half the emission limitation or zero, and
60 minutes is 10 times greater than the required Method 9 observation duration, Bison requests a
variance from the permit requirement to alleviate the time and money burden on the source. Bison
requests that the State choose one of the following three options to perform the opacity readings at the

source.

1. Perform opacity readings as specified in Method 9, Section 2.4 Recording Observations, which
states, “Opacity observations shall be recorded ... at 15-second intervals on an observalions
record sheet. A minimum of 24 observations recorded shall be deemed to represent the average
opacity of emissions for a 150second petiod.”

Perform twice the minimum requirement of Method 9 for a total of 12-minutes.

Perform B-minute observations. If there is one reading at half the permit limit of 10%, the
observations shall be extended to 30 minutes. If there is one reading at the permit limit the

readings shall be extended to 1 hour.

LN
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4.2 Test Methods

To complete the testing Bison personnel will employ the following EPA methods
described in Title 40, Code of Federal Regulations (CFR), Part 60, Appendix A:

EPA Reference Method 1, "Sample and Velocity Traverses for Stationary
Sources.” The objective of Method 1 is to determine a suitable location for testing and
to determine the velocity and/or sample points for the source. The distance upstream to
atmosphere from the sampling ports (Distance A) is measured and the distance
downstream to the nearest disturbance from the sample points (Distance B) is
measured. Distances A and B are applied to Method 1, Figure 1-1 for particulate matter
(PM) sampling points or Figure 1-2 for velocity measurement points. These figures give
the minimum number of sample points according to the dimensions of the source. The
number of points and the stack diameter are then applied to Method 1, Table 1-2 to
determine equal area measurement points within the source. The results of Method 1
sampling location and sample or velocity point measurement locations will be included

in a report appendix.

EPA Reference Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type-S Pitot Tube).” Concurrent with Method 5. The objective of
Method 2 is to measure stack gas velocity, collect temperature data, and calculate a
volumetric flow. Method 2 velocity measurements are performed using a Type S pitot
tube attached to a Method 5 particulate sampling probe. Differential pressures are
measured using an inclined manometer, and temperatures are measured using a k-type
thermal indicator. Bison has incorporated 0.84 as the Type S pitot tube coefficient (Cp).
The average velocity, temperature, static pressure, and source area are used to
calculate volumetric flow within the source. This field data is recorded on Method 5 field
data sheets. Copies of the field data sheets, results from the flow calculations, and

calibration data are included in the report appendices.

Method 3, "Determination of Oxygen and Carbon Dioxide Concenfrations in
Emissions from Stationary Sources.” The objective of Method 3 is to determine the
molecular weight (MW) of the source stream and to determine oxygen (O2) and carbon
dioxide (CO,) concentrations in the stack gas stream. Method 3 Section 1.2 allows the
use of 29 for ambient conditions and 30 for combustion sources burning coal, oil or

natural gas in lieu of performing actual measurements.

Method 4, "Determination of Moisture Content in the Stack Gases." Concurrent
with Method 5. Method 5 testing allows the option to obtain Method 4 moistures via
the Method 5 sampling system while maintaining an isokinetic sampling rate. The
objective of Method 4 is to determine the moisture content of a gas stream. The
principle of the method is to impinge a sample through chilled water and silica gel which
captures any source gas moisture. The moisture is removed from the sample stream
and the volume (or mass) of water extracted is determined. The sample volume and
water volume (or mass) are used to calculate the moisture content of the stack gas.
Method quality assurance is to perform a pre- and post-test dry gas meter (DGM)
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calibration. The impinger waters are volumetrically measured on-site and the silica gels
are weighed on-site. The sampling data is hand-recorded on field data sheets and then

entered into spreadsheets for moisture determination calculations.

Method 5,"Determination of Particulate Emissions from Stationary Sources"
(Methods 2 & 4 Inclusive). The objective of Method 5 is to determine the filterable
particulate matter (PM) from a source. Bison uses a Method 5 sampling train with a
stainless steel probe to gather the particulate sample. Method 5 incorporates Method 2
"velocity measurements" and Method 4 "moisture measurements." Method 5 PM
samples incorporate the nozzle and probe rinse, the front half of the filter bell and the
filter. A schematic of the Method 5 sampling system is shown in Figure 1,

Figure 1: Method 5 Sample Train Schematic
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EPA Method 9, "Visual Determination of the Opacity of Emissions from Stationary
Sources.” The objective of Method 9 is to quantify the visible opacity of a source
plume. The principle of the method is for an observer to take quick observations of the
plume at 15-second intervals, determine the reduction of light when looking through the
plume and record a numerical value of the plume opacity. If the plume is white, the
observer determines the reduction in background detail due to plume opacity. If the
plume is black, the observer is to determine the reduction in light passing through the
plume. Opacity observations are performed by a certified observer and are generally
performed concurrently with the Method 5 testing series unless weather conditions do
not allow proper reading. Should weather interfere with observations, Bison personnel

will work to perform observations at a later date.

4.3 Analytical Methods

The analytical methods shall follow the procedures set forth in the EPA methods listed
in this protocol. Bison will perform the analytical analysis at the Bison laboratory in
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Helena, Montana. Lab data is directly entered into computer spreadsheets; no written
lab data is created.

Filter Media: Post-test filter description is recorded on field data sheets. Before field
use, the filters are desiccated for a minimum of 24 hours, then weighed and desiccated
at 6-hour intervals until a constant pre-test tare is achieved. After the tests, the filters
are desiccated for a minimum of 24 hours, then weighed and desiccated at 6-hour
intervals until a constant post-test weight is achieved. The difference between the
average pre-test tare and average post-test weight is the filter mass capture. Sample

descriptions are recorded on the field data forms.

Nozzle, Probe and Filter-bell Rinse: The nozzle, probe and filter-bell are rinsed with
acetone. The rinsate is collected in a sample bottle, transferred to a pre-conditioned,
tared aluminum sample boat and heated to evaporate the acetone. The boat is again
conditioned and weighed to determine “front-half" rinse particulate matter. The rinse
mass capture is added to the filter particulate capture to determine “front-half” filterable

PM emissions.

Impinger Water: Post-test impinger water description of color and presence of film are
recorded on field data sheets. The impinger waters are volumetrically measured after

each test run. The water will then be discarded.

Silica Gel: Bison transports pre-dried silica gel in airtight containers holding
approximately 250 grams. Each container is weighed prior to use in a sampling train.
After testing, the gel is placed back into the container and reweighed for moisture gain.
Pre- and post-test silica gel weights are recorded on field data sheets.

4.4 Sampling Site Location

The sampling location and traverse points will be determined via Method 1, Section
11.21.2.

4.5 Safety Considerations and Working Conditions

Bison personnel will adhere to facility safety requirements. Bison personnel may be
required to hoist the sampling equipment to the source being tested. Yellow caution
tape may be placed to alert people to overhead work. When required, radio or hand
signals will be used for safe lifting. Hazards associated with this facility include elevated
working heights, ladders, electrical usage, heated equipment and hot surfaces. These
sources may require the use of powered man-lift equipment or scaffolding. Test
equipment may need to be rope-hoisted, lifted or carried up staircases. Testers will
have the following safety equipment at hand: hard hat; full-length pants, shirt, and/or
coveralls; goggles (as required); full-height (over the ankle) work boots; hearing
protection; work gloves; appropriate half- or full-face respirators.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL
PROCEDURES

5.1 Documentation, Tracking and Certifications

Bison uses a project number for document control and tracking for all projects. Each
project that Bison works on is assigned a project number. All documentation pertaining
to that project is filed in the same place under that project number. This assures all

pertinent information can be found easily at a later date.

The tracking number for this project is WIN206731.

Bison's testing project leader will sign an “Emission Source Test Certification” to
document and authenticate that the testing was performed according to the methods
and applicable IDEQ requirements.

Any changes or revisions to the Source Test Protocol are kept with the protocol and
appended to the source test report. Any correspondence from the appropriate authority
regarding the protocol is also appended to the source test report.

5.2 Sample Handling Protocol

Bison's test, laboratory, reporting, and quality assurance procedures will conform to the
requirements specified in the Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. lll, Stationary Source Specific Methods, published by the
U.S. Environmental Protection Agency in August, 1977, as revised and amended (cat.

#EPA-600/4-77-027b).

The individual test methods specify handling procedures for physical samples (liquids,
traps, etc.). Bison will follow the procedures outlined in the appropriate methods as
described in EPA 40 CFR Part 60, Appendix A and Appendix B.

Samples collected during this project will be uniquely identified and will remain in the
possession of Bison personnel without a chain of custody. A "chain of custody” will be
employed if samples are removed from Bison's possession.

Lab data is directly entered into computer spreadsheets; no written data is created.

5.3 Sample Solutions Pretest QA

De-ionized Distilled Water and Acetone Blank Analysis: De-ionized water and
acetone used in the sampling and recovery of the PM samples are analyzed for percent
residue. The solutions are purchased with a pre-analysis meeting or exceeding the
0.001 percent residue by weight specification. Bison's current stock is shown in the

following table:
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Table 2: Pretest Sample and Recovery Solution QA

Bison Engineering
Sample and Recovery Solutions

Method 5 % Residue
Solution Reference by Weight Limitation
Acetone Section 3.1.3 0.00005% <0,001%
DI Distilled Water Section 3.2 0.0002% na

5.4 Audit Samples

Bison is willing to work with audit samples for any of the methods listed within this
protocol. The audit sample must be required by the enforcement agency.

Source Test Audit Coordinator
Quality Assurance Division
Atmospheric Research & Exposure Assessment Lab.
US Environmental Protection Agency
Research Triangle Park, NC 27711
ph# 919/541-7834

5.5 Equipment & Instrument Calibration, Audits and Maintenance

Bison's laboratory personnel periodically calibrate equipment and instruments with
standards traceable to the National Institute of Standards and Technology (NIST). All
equipment requiring calibrations for the methods described in Section 3.5 will meet the
appropriate criteria as specified in EPA 40 CFR Part 60, Appendix A. The test report will

include applicable data as an appendix.

The following table shows Bison’s calibration and audit procedure schedule. Bison
defines a calibration as the procedure of changing a measurement system or device to
match a constant or standard measurement system or device, whereas an “audit’ is
checking the variance between a measurement system or device and a constant or a
standard measurement system or device. Bison’s equipment meets applicable EPA
method calibration parameters. The final test report will include applicable calibration

data as an appendix.
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Table 3. Equipment & Instrumentation Calibration and Audit Procedure

Equipment Calibration and Audit Procedure

Unit Schedule and Requirement Reference
Probe nozzle Calibration prior to initial field use or after repair from damage | Methed 5, 5.1
Isolated Calibration prior to initial field use. Method 2, 10.1.6.2.1
S-type pitot tubes Re-examined with each field use, Method 2, 10.3.1
Probe heater Calibration prior to initial field use Method 5, 5.4
Temperature gauges Audited using traceable thermometers. Method 2, 10.3.1
Barometer Calibrated against Hg barometer prior fo test. Methed 2, 10.4

Calibrated prior to use. Method 5, 10.3.1

ity gea méjark Calibrated after use. Method 5, 10.3.2
Analytical balance Calibrated each year by independent auditor Na
Analytical balance Audited and logged each day of weighing Na

5.6 Instrument Calibration Gases

The calibration gases used are all certified as EPA Protocol 1 gases, and are purchased
from Scott Specialty Gases. The calibration gas certifications will be included in the test

report as an appendix.

5.7 Data Collection, Reduction & Validation

Field data such as velocity measurements or isokinetic sampling data are hand-
recorded on field data sheets. The data is then entered into computer spreadsheets
where QA/QC and emission calculations are performed according to the method
calculations. Gaseous emissions test data is recorded on a stripchart, a copy of which
will be supplied in the emission test report. All additional field data will be supplied in an
appendix to the report. Test data and reports are reviewed for technical content by a
staff engineer or staff scientist, and final reviews are performed by either the team
leader or senior staff. All field data and spreadsheets will be supplied in an appendix to
the report. Sample calculations are not included with this protocol but can be submitted

upon request.
Technical Issue: Rounding of Significant Figures

If the first digit to be discarded is less than five, the last digit retained should not be
changed. When the first digit discarded is greater than five, or if it is a five followed by at
least one digit other than O, the last figure retained should be increased by one unit.
When the first digit discarded is exactly five, followed only by zeros, the last digit
retained should be rounded upward if it is an odd number, but no adjustment made if it

is an even number.
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For example, if the emission standard is 90, than 90.357 would be rounded to 90, 90.639 would be
rounded to 91, 90.500 would be rounded to 90, and 91.500 would be rounded to 92.

Standard Number Rounded To
a0 90.357 a0
a0 90.639 91
80 91.500 92

William G. Laxon and John S. Seitz, New Source Performance Standards/National Emission Standards
for Hazardous Pollutants Compliance Contacts (June 6, 1990), pp. 3-4.

5.8 Report Submission and Format

Bison will submit the final report within 30 days after completion of the testing project
and will use our current report format which has been submitted with previous source
tests. Bison's report format lists much of the relevant data in the pretest protocol and
does not reiterate it in the final report unless there are changes from the data listed in

the protocol.

Bison's report appendices include: pretest protocol and correspondence, field data, lab
data, spreadsheets, nomenclature and formulae, and calibrations, audits and

certifications
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APPENDIX B:
FIELD DATA, SPREADSHEETS AND LABORATORY DATA
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Bison Engineering
Method 1 Spreadsheet
Sample Location, Velocity and PM Points

 [ComPANY __ [Winkler Materials _
 [Faciy Hot Plant_

_ [LocaTion ___ |Post Falls, ID
 [source Stack

f [DATE Sept 6, 06

Spreadsheet revised June 6, 2006




Method 1 Stack Diagram
Upstream and Downstream Distances
Round Stack

.....

| Source: Stack

STACK DIAMETER 4000 _ inches
STACKAREA | 873 (| sqin
STACKAREA | 0.06 sq ft
Distance A
fest
inches 20 [\
UPSTREAM DISTANCE "A" 20.0 [
DUCT DIAMETERS 0.5 0.5

PORT DEPTH 1.5

SAMPLE LOCATION @) :l PORT WIDTH 4
Distance B /\
feet I
inches 80 2.0

DOWNSTREAM DISTANCE "B" 80.0 I
DUCT DIAMETERS 2.0 Il

inches

inches




Method 1, Twelve Traverse Point Locations

- Company Winkler Materials
. Facility HotPlant =~
. Location Post Falls, D

Date Sept6,08 @

 Sourte stck ‘L

Stack diameter 40 !inches
Stack Area 873 - sqft
Port Depth RS T inches
Diameters up stream distubance i ; 05 i : diameters
Diameters down stream disturbance 200 diameters
12 Sample Point Locations

Traverse Area ID Sample Port 0D Sample

Point % Point Depth Point

1 2.10 0.84 1.50 2.34

6.70 2.68 1.60 418

3 11.80 4,72 1.50 6.22

4 17.70 7.08 1.50 8.58

5 25.00 10.00 1.50 11.50

6 35.60 14.24 1.50 15.74

7 64.40 25.76 1.50 27.26

8 75.00 30.00 1.50 31.50

9 82.30 32.92 1.50 34.42

10 88.20 35.28 1.50 36.78

11 93.30 37.32 1.50 38.82

12 97.90 39.16 1.50 40.66

Minimum point from wall must be 1 inch




Bison Engineering
Method 5 Spreadsheet
PM Test

. [COMPANY __ [Winkler |
_ [FACILTY ___[AsphaltPlant — 1
. [LOCATION __[Post Falls, Idaho i
‘<?;.‘;'_|SOURCE [Bag House e
BATE ___TSepis 08 |

Spreadsheet revised May 12, 2004
No major changes made Cal
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Client Winkler
Facility Asphalt Plant
Location Post Falls, Idaho
Source Bag House
Test date Sept 6, 06 Sept 6, 06 Sept 6, 06
Start time 08:40 10:20 12:05
Test run One Two Three
||Pra|iminéry info
Barometric pressure [Bp] "Hg 27.81 27.85 27.88
Stack Diameter| inch 40 40 40
stack exit area sqft 8.73 8.73 8.73
Meter box ID 3 3 3
meter box Yi 0.978 0.978 0.978
meter box delta H@ 1.751 1.751 1.751
Pitot tube coefficient Cp 0.84 0.84 0.84
|Test Information
nozzle size [nz] inch 0.315 0.243 0.243
filter number 2829 2831 2832
Sample points 24 24 24
Point duration min 25 2.5 2.5
Test duration min 60 60 60
Isokinetics [i] % 101 106 106
Sample volume, eq 4.3|  dscf 57.15 37.00 34.64
avg delta P| "H20 0.63 0.727 0.622
avg sqrt delta P|  "H20 0.77 0.814 0.762
avg meter box delta H| "Hz0 3.29 1.37 1.18
avg meter temp [Tm]| degF 72 87 99
Leak check volume| dscfm 0 0 0
|[Stack Information = AVERAGES
avg stack temp [Ts]| degF 266 274 277 272
actual stack flow| acfm 28187 29990 28124 28767
actual stack velocity [Vs]| ft/sec 53.83 57.28 §3.71 54.94
Standard stack flow| dscfm 15170 15791 14708 15223
stack moisture [bws], eq4.4| %viv 20.40 21.43 21.76 21.20
measured static pressure| "H20 0.5 0.5 0.5 0.50
stack static pressure [ps] "Hg 27.85 27.89 27.92 27.89
Oxygen content| %02 10 10 10 10.00
Carbon dioxide content| %CO: 10 10 10 10.00
Wet (Actual) Molecular Weight, Ms| Ib/lb.mole 27.55 27 .42 27.39 27.45
Dry Molecular Weight, Md| Ib/lb.mole 30 30 30 30.00
|[Lab Information
Impinger H20 Gain mls 290 205 195
Impinger H20 volume [Vw:(STD)], eq 4.1 scf 13.65 9.65 9.18
Silica Gel H20 Gain| grams (g) 21.2 9.4 9.7
Silica Gel volume [Vsg(STD)], eq 4.2 scf 1.00 0.44 0.46
Particulate Matter less blank (PM) g 0.0144 0.0113 0.0126
PM less BLANK]| grains (gr) 0.2222 0.1744 0.1944
[Emissions a i AVERAGES
Particulate Matter [PM]| gr/dscf 0.0039 0.0047 0.0056 0.005
PM mass rate| Ibsthr } 0.51 1 0.64 0.71 ‘ 0.6171
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METHOD & SAMPLE CALCULATION

Plant: Winkler Test Run: 0
Location: Post Falls, |daho Start Time: 08:40
Sourcae: Bag House Test Duration: 60

Date: Sept 6, 06 Meter Box: 3

Meter Absolute Temperature:

Tm = Tae + 460 = Tm = 72 +460 = 532 °R
Tm Absolute average dry gas meter temperalure “K; ("R)
T Average meter temperalure *F
Dry Gas Volume (dry gas meter):
Vintstd) = Ki Ve Y [(Poart (4 HI13.6))/Tm)] eq. 5-1
1764 °R | 6337 dscf | 0.978 |27.81 in.Hg | = 5715  dscf
in. Hg | [ | 532 °R
Vmisd)  Volume of gas sample measured by the dry gas maler, corrected to standard conditions dscm (dscf)
Ki = 0.38568 K/mm Hg for meleric units; = 17.64 R/in. Hg for English unils
Vi Volume of pas as measured by dry gas meler, dem (dscl)
P Baromelric pressura at the sampling site, mm Hp (in. Hg)
AH Average pressure diferential across lhe erifica meler mm HzO: (in. Hz0)
Y Dry gas meter calibration factor

[ —— -

Volume of Water Vapor:

Vw(sld)

Vwc(;m] = [Vn.ﬂw R Tlld] / EMw Pild] =K Vig eq. 5-2
Msglatd) = [V!c Pw R Tslﬂ]f [Mw Paid] = Kz Whe
thild) = Ve + Vwsp

004707 #3 | 200 ml + 00472 #3 | 212 g = 14.65
ml | ) ml
Vw(std) = 13.65  + 1 = 1465 3

Total volume of liquid collected in impingers and silica gel ml
= 0.001333 m¥ml gol metric unils; = 0.04707 (t%m! for English units.

Moisture Content:

B“
Visgsid)

Bus = [ Vwsiay ]/ [ Vm(llﬁ]+vw{i|d) ] eq. 5-3

14.6499  scf | 1 | plus | 1 = 0.2

57.15  scf ' |14.$5 scf

Walter vapor in the gas stream, proportion by volume
Valume of water vapor In the gas sample, corrected lo slandard conditions, scm; (scf)

i S -

Average Stack Gas Velocity:

85.49 0.84

Vs
Kp
Cp
ap
T'

Ps
Ml

Vi= Kp * Cp avg sqrt (della P) \ITI{DVH)’ Ps * Ms) P2
. o R = 53.79
" ERR
27.85 in. Hg |27.65 5=

Stack gas velocity, calculaled by Mathad 2, eq. 2-9 using data from Mathod 5
Pilot tuba constant, 85.49 lUsec ((bAb-mole) (in. Hg) / (°R) (in. Hz0)]'?

Pilot be coefficient, dimensionless.

Velocily head of slack gas, m/sec (fUsec)

Absolule stack lemperalure, *K ("R)

Absolule slack gas pressure, mm Hg (in. Hg) = Pear # Pt

Molecular weight of stack gas, wet basis, g/g-mole {IbAb-mole)
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METHOD 4 SAMPLE CALCULATION

Plant: Winkler Test Run: 0
Location:  Post Falls, Idaho Start Time: 08:40
Source: Bag House Test Duration: 60

Date: Sept 6, 06 Meter Box: 3

Volume of Water Vapor Condensed:

Vietstd) = [(Vi= Vi) * pw* R * Teta] / [Psia * Mw) = Ki (Vi- Vi) = Ky*av Eq. 4-1
004707 f2 | 200  ml = 1365  scf
mi
V(s Volume of water vapar condensed correcled to standard conditions, sem; (scf)
K1 = 0.001333 m¥ml for metric units; = 0.04707 i*ml for English unils
Vi Final volume of condenser water, ml
Wi Initial volume, if any, of condenser water, ml
av Net gain of condenser water, ml

S N S S S S S S S S e e -

Volume of Water Vapor Collected in Silica Gel:

Visgistdy = [(Wr= Wi) * R ™ Tatd] / [Pata * My] = Ka (Wi~ W) =Kz * AW Eqg. 4-2
004715 @ | 212 g = 1 scf
g |
Viesgiatd) Volume of waler vapor collected in silica gel correcied to standard conditions, scm; (scf)
Kz =0.001335 m?/g for metric units, =0.04715 ft*g for English units
Wi Final weight of silica gel or silica gel plus impinger, g
Wi Initial weight of silica gel or silica gel plus impinger, g
AW Net gain of water in silica gel, g

P ————————— P PPt

Sample Gas Volume:

Vingstd) = Vim * Y [(Pm) (Tsta)] / [(Psta) (Tm)] = K3*Y (Vm* Pm)/ Tm Eqg. 4-3
1764 °R | 0978 |63.4  dcf |27.81 in.Hg - 57.15 dscf
in. Hg | | 532 ‘R
Vinistd) Dry gas volume measured by the dry gas meter, correcled lo standard conditions, dscm; (dscf)
Ka = 0.858 "K/mm Hg for melric units, = 17.64 *R/in, Hg for English unils
Y Dry gas meter calibration factor
Vim Dry gas volume measured by dry gas meter, dem; (def)
P Absolule pressure (for this method, same as barometeric pressure) at the dry gas meter, mm Hg; (in. Hg)
Tm Absolule temperature at meter, *K; (*R)

i s e S S P e e e S e e S B

Moisture Content:

Bus = [Viwegstdy + Viwsatstd)] / [Mawesd) + Vwsgistd) + Vimistd)) Eq. 4-4
13.65 scf | plus | 1 scf I 1 | | 1 ] | 1
| | | 1385  scf | plus | 1 scf | plus | 57.15  dscf
= 0.2040
= 20.40%
Bws Propaortion of water vapor, by volume, in the gas stream
Viwe(atd) Volume of water vapor condesned corrected to standard conditions, scm (scf)

Viag(std) Volume of water vapor collactad in silica gel carrected fo standard conditions, scm; (scf)
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BEAKER/FILTER TARES, FINAL WEIGHTS and GAINS
BISON ENGINEERING LABORATORY RECORD

U Winkler Asphalt Plant
. |sept 8, 2008 Bag House
Test | . Sample. [Sample Lab _ Lab _WeightGains - || ' Blanks
Run | Description. ' |Volume | Avg TARE | |l AvgFINAL NetGains | Gains || per
Do s (mis, #) ] grams grams | grams | grams || volumes | Final Lab Results
'\ cyclone ringe vol & wats. 0.0000 |- |_0.0000 |l=| 00000 ['PMGain || Acetone '| [  PM galnless blank
it probo rinse vol & wgts| 111 2.6853 |- 26960 |[=[ 00107 0.0145 0.0001 0.0144 _ grams
One | ' fierkawgts| 2829 0.3460 |- | 0.3498 |l=[ 00038 | Backhalf ||| Water CM gain less blank
0 implnger HaO Tnit & fin vol, mis 200 . 490 =0 1200 " f mlsi® 0.0000 0 grams
slllca gol HzO Int & fin wats., grams 2345 |-l 2557 |= 212 | grams
cyclona rinse vol & wgts 0.0000 |- 0.0000 |l=|::0.0000  |:PMGain®| " Acetone " | (' PMgain less blank
S * ‘praba rinsa vol & wols 2.5839 |- || 25932 |=[ 00093 | 0.0114 0.0113  grams
Two | ritorwawgts| 2831 | 03437 [-[ 03459 | = [ 00021 | Back half __CM gain less blank
~ |impinger H20 Init & fin vol, mis 200 . 405  |= 206 || mls 0 grams
silica go H20 Int & fin wgts., grams 230.3 - 2307 |= 94 || grams
{ cyclone rings vol & wats 0,0000 - o000 f=1[1 00000 i PMGain |l ' Acetona - ©_PM gain less blank
i It bm"ﬁﬁ rinse vol & wats 2.6657 - 2.6765 - 0.0107 0.0126 0.0000 0.0126  grams
Three 7 filter # & wots | 2832 0.3467 |-| 0.3485 = 00019 | Backhalf || Water CM gain less blank
" [implnger H20 Init & fin vol, mis 200 . 395 = [ a5 5 imish 0.0000 0 grams
silica gol H20 Int & fin wats,, grams 235.3 - 245 = | 970 ] grams
Acotone Blankvol | . 100 26383 -] 26384 |= (BlankGain 0.0001 Parcent resldue 0.00010 %
Audit Weight 100 gr| 100.0000| - | 100.0%
Audit Weight 5 gr 5.00001-| 100.0%
Audit Weight 2 gr 2.0001]-] 100.0%
Audit Weight 0.1 gr 0.0999]| -1 99.9%

Repert all weighls to 0,0001 g. Record sample volumes in colum 4, "Censlant weigh!” means </= 0,0005 g dilference
belween 2 welghings al least 8 haurs aparl OR 2 </= 1% of lhe average lotal weighl less average tare waight.
Acatone Blank must be no greater than 0.001 percent residue M5-3.2, negalive blank gains, wilhin tha toloranca of the scale, shall be counted as zero gain.

Laboratory sample analyst:ég‘_&g/ﬁ

G:\Projects\Winkler Mat. & Const. WIN\WWIN206731 Post Falls Test\Methed 5 [so_test.gpw
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" EPA Method 9

i WMy

Number of Pors

Tot2l Traverse Points Required
o8

o,

Y

Sample and Veloclty Traversc
for Stationary Sources

wO0Cation

Points Per Pors

T

Diametars Upstrezn.,
Diamztears Downsirzzm

"MINIMUM KUMZER OF TRAVERSE POINTS FOR PARTICULATE
AND NONPARTICULATE TRAVERSES

Duct Diamaters Upétream from Flow Disturbance
(Distance A)

Traverg® ( HorfzontaDor Vertical)

o 1.0 . 1,5 2.0
:D[ T i 7 i il i i
HICHER KLUSZER 2 POR h) E e —
RESTANGULAR STLZLS DR DLUTTS TTI°F =
o] ; : f begecon T | =
appa= oI

or PARTICULATE
24 er 25'(-

18 98 STACK BUMITIAD 651 m Qi)

I Oy s R

;| i%ﬁoHpARHGULATE | sereo -

STLSI DIAMETIAESD TO O m {3324 i)

1 i !

. | P T
Duct Diamztzrs Downstrezm from Flow Disturbancas
tance B)

LOCATION OF TRAVERSZ POINTS IN CIRCULAR STACKS

- (Percant of stack diamzter from
-}f:;!;} insids w21l to traverse point)
On A ., Humber OF Traverss Points On A Diamster
Hameter 4 . 6 8 10 12
1 6.7 4.4 3.2 2.6 2.
? 25,0 14,6 10.5 8.2 g.7
3 75.0 28,6 19,4 146 11.B
4 £3.3 70,4 32,3 22,6 17.7
) £5.4 .67.7 34,2 25,0
6 ©5.6 80.6 65.8 5.5
7 89.5 7.4 644
8 5.8 E5.4 75.0
g 81.8 B2.3
10 7.4 B8B.?

Sam
"Po
] . |
T
|
2LW _
Deq = -+_H"“

-1 0
rk —r

[1:]
,}[11

i L
2 3 4 C - 6 7 8 8 10

CROSS-SECTIONAL LAYOUT
FOR RECTANGULAZ STACKS
Tota] '
Traverse Points HMatrix
8 x3.
12 4x3
16 4x4
20 x4
25 x5

‘TRAVERSE POINT LOCATIONS

=
Lo ]

*IFrom Hal]

Distance

Nipple

Size

Total
Distance

)

0 00~ O U I L) by 8

P AT

—
L |

, O
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I\
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+ISOURCEIDATA SHEETS\Method 5 dats shaet, July 12, 05.4pd, Rev 07/12/05 Sheat No L of 3

ISOKINETIC FIELD DATA FORM

Plant (U\' N\ M— [ [ ( Location %STF;TCL& I Date:q'/él/(:)é: Run:  {
Oparators:._:!i?"‘-)[iz& I Filter #: ﬁéq Source: HG P Mﬂ‘{—‘Size: QO o Start time:gf‘f"@ End time: ?’ {1'?

TEST EQUIPMéNT INFORMATION SOURCE INFORMATION POST TEST __INFORMATION
Nozzle |D Diameter_+3/5 in | BarID __/ __ [Pm]Bp _Z_:fg_ Hg | TestLeak ¢/ Vac _ /<l  Rate gé -
Probe ID_2 A Heat _ 95D °F | [Bwsl H,0 Pitot Tube Leak v/ Pos_—{ Neg
Pitot Cp Q/S type 0.84 O STD 0. 99‘ [Pg] Static___ 1= " H 0 Silica Gel Condition; - Spent
Hot bax Goose n ckCr [M3,7.7.2] [Md] Dry-Molecular Weight Water Gain:éf O 5 Gel: '2[- 2 q
Meter |D AH@[:HﬂE {y) iﬂ O Ambient 29 _KT Gas/Qil/coal 30 bibmole | /M5, 4.2] Sample description
[0 Wood burning Fyrites Water Color: &0 Film: Y @
PROCESS and col\rmcn.gbfL -] 0, % CO, % Md Iblb'mole | Filter Color: 0
Baghouse AP "H,0 ¢ [0; x 32 + CO, x 44 + [N, +CO) x 28]=Md Imp. analysis: Y - Imp. pH
[[ Serubber_ psi. flow gpm 0 Meth 3A [0 Meth 3B Orsat If pH less than 4, pufger solution _l«
Traverse | 24 Hr | Sample | Gas Sampla Velocity Pressure | Vacuum #1 #3 #4 #8 #7
Point Clock | Time Volume (dcf) Head Across mm
Number | Time | Min. {AP) Orifice
w (AH) " He Stack | Filter Box | Condenser DGM Temp
" H,0 . Temp. Temp. Temp. Inlet Outlet
Start H;0 248 +25 < 68
[+]
Y45 93] N T Bl or| o

2.5 %8 32| 46| 299 ISS |9s0 | 93 | 67 |63

5567 125257 (78 | 722

18 i 5/6_-?/('/ 22| [-67 _
265 |3s5 |Le | 77 | Ix

19 YI<[512:12 1 L[| 83

: 5
2 5 |470.86| SY| 2785 1860 |847 | 43 | &8 |63
3 2¢ |473.93| Y| 237 | 4 |96R 1952 | 44 | 69 |6
; 0 (4752511 Yl Q10| & 1263 |95/ | 4 | £9 |6¢
5 25177 S| 32| /64| 4 |263 oS | 4S5 | 70 |65
: /5 |479.45] 2SI /@B 4 Dol | | 45 | 7/ 165
; 12518149, 37| 18 4 1Pee 1957 47 | 7/ 146
: go |59 .09 9] 3:53| #5266 |IS/ | 48 | 72 |é¢
9 226198727 95| 4-86| & |Fe8 |IY6| 47 | 92 |44
10 25 1490771 [1o] 5°63| D 12¢7 \2s2| 57 | Z2 |67
¥ ~7.04994 33| [2o| 614 | 8 |26 |Is5 | S/ |72 167
12_lan 130 1702821 /10| $63| 8 P67 |298| 32 | 3 68
13 29.5 |500.99] 89| 455 ] 1268 125/ |53 |74 167
1 35 1503.99] 851 435| & |96t |25/ |53 |74 170
& 2751507.63] /051 537 8 269 247 |54 |75 |7
6 40 |570.70] 90| 46l 7 1268 350|155 | 75|70
v | |#s15/3.3]| 5| 266 g 266 1299 155 |76 |7/

2

3

¢/

3

5

5

6 s0 |5(880 a7l 14/ 269 |\ 24760 |8l |73
4 25158 1. /5| A6l 340 27/ 1850|157 |8/ | 7%
2 55 150371 88| 5-02 27/ 1248156 &3 |75~
2 5)SBae4a ] pll 20 Q0 1353 |56 |83 |25~
i L0529.09] 591307 L8 G247 | 65 |83 |/5

"'Use of a STD pitot tube requires verification that the holes do not plug according to RM2, section 2.1



© \JOURCE\DATA SHEETS\Method 5 data sheet, July 12, 05.wpd, Rev 07/12/05

ISOKINETIC FIELD DATA FORM

Sheet No, 1 of

Plant Z W (P/ Location Po L_JT /F /(_S Data:é/? Run: ey
| Operators: F:Itar#ég’gl Source: {'(OT Start time/:/ﬂ,'jd) End timal: /."
TEST EQUIP NT.INFORMATIONIT SOURGEA.INFDRMATID_N_” POST TEST INFORMATIONé
o S s iy | B LBy LAt | pelk b P e
Pitot Cp O S-type 0.84 [0 STD 0.99' | [Pgl Static____ ., >  "H,0 Silica Gel Condition: - Spet
Hat box Goose neck (M3,7.1.2] [Md] Dry Molecular Weight Water Gain: 285 mls Gel: Y g
Meter ID = AH@j'?gfq;Y, 0 Ambient Zs_ingG?sIOEI!coal 30 bavmale | [M5, 4.2] Sample desariptiafr
[ Wood burning Fyrites Water Color: Film: Y —@I
PROCESS and CONTROL 34@) 0, % CO,____% Md ibmole | Filter Color: e 4 (g
e A B N e e | M s, = T
Traverse | 24 Hr | Sample | Gas Sample Velocity Pressure | Vacuum #1 #3 #a #6 #7
o e of Il i G T e [ ool B O ‘
TV B e M b ol ).
59_4--‘?{ﬂ o L2 ﬂF aF oF
| 2§ 1522.19| [-90| 357112 272 |ISB| ol | 83|77
2 S |534.89] [-60| 3-01/0 873 25/ | 47 |8Y |78
: 28 537.32| /3024519 |27/ 1248 |47 85177
s 0 162754 99| /-84 B |27 PS5 |50 |85 |77
: 25159133 40| /3| 5 1270 2532 |5/ |86 (77
6 15 1593460 33| B3 |\270 998 |52 |86 |80
; 25 1593.611 /7] 26| 3 (272|296 |52 |86 |80
: 20 |594.81| 3% 63| S 221521532 |87 |8l
| ms|ag8. 4] 3] 0|3 73 954159 |&7]Bl
- Js 597.59] Bl 90| ¥ 973 |295] 53 |89 183
1 27:51599.93| .57 /08| 5 1222 |25/ |52 | 87 |83
2 2 550,91 28| [-10] 5 107/ @93 52 |90 |83
s | 225160 451 48] 7/ 4 |PT7] |250|5F | 70 |8Y
14 35 \665¢.07| 55| [04| 4 1279 25/ |55 |7/ 185
15 sirsJo | Sal 98| 7 |95 1047 | 5Y | 7R 186
16 Yo 1557.23| 47| 8919 D76 P50 |57 | 2 |86
. 5155859 39| LY 3 007|953 |45 |93 |86
18 4s |559.651 QS| 4713 1977 |25/ |56 |99 187
- 1751560-8% -2/) 503 1028 |25/ |57 |97 187
20 50 563 .44 e [[2|Y 279 57157 195 87
2 8251564981 96| [851 0 |79 P55 157 |76 |55
- 55 56614 136 296 8 377105/ (57 |9 &9
23 st 14| [20] 227|188 278 PSS | 54 |77 |87
w | |eo 59/ .98] /2] 29[ B |57 1245 |59 (97 187

A =
' Use of a STD pitot tube requires verification that the holes do not plug according to RM2, s&€tion 271
of o e Biaits " 5 "



TASOURCE\DATA S.eeTS\Method 6 data sheet, July 12, 05.wpd, Rev 07/12/05

ISOKINETIC FIELD DATA FORM
Location FbST FALHS

&

Sheet No. _%_ of 5

.l Plant OUIN#EZ

T oy,

owe: 7/ &

Run: 5

=

Operators‘.@ W/ .Df)

Filter #: A 9

Source:

Hf

willse 7D

Probe ID Heat
Pitot Ep [X S-type 0.84
Hot box Goose

) &
Meter 1D é AH@I‘JZEf{YﬁE

PROCESS and CONTROL 3: Lf

O0sTD 0.9

neck Water Gain:
0 Ambient 29 ffeasfomcoal 30 toabmole | M5, 4.21 S
[J Wood burning Fyrites Water Color:
0, % CO, % Md Ib/b'mole Filter Color:

SOURCE INFORMATION
Bar ID __{  [Pml Bp.
[Bw
[(Pg]

H,0
tatic

%
nHzo

Ba hoﬁgﬁ AP
Bber

psi. flow =

“H,0

pm

fM&'ET.Z} [Md] Dry Molecular Weight

[0, x 32 + CO, x 44 + [N, +CO) x 28] =Md
[0 Meth 3A [0 Meth 3B Orsat

’ Start timg: /;-'OSEnd timelizl;,' /3

”Hg

POST TEST INFORMATIO

Test Leak ¢ Vac
Mtot Tube Leak ¢ Pos
Silica Gel Condi?ion- @2

ample description

Wﬁcﬁrj

[ﬁf RtaNQ; _
Neg

K )- Spent

5 Gel:

Imp. analysis: Y
If pH less ghan 4,

Imp. pH

Film: Y - @
S R —
puarger SDlUthI‘I

"‘:T";aﬂ i 24 Hr Sampla. Gas Sample Valoclty.-' Pressure | Vacuum #1 #3 #a4 #6 ‘WE,1
JOEY (o | e’ | vobowii, | “Hiud” (| |

M Ll sifpy | LA S | e e o
el 5 0 el
S | 185 B73.2) 58 Lol 9 127919 | ¢o 177 199
F.! k% 504 .77 91 & 1874 1853 | 57 (27123
o | FST1596 3 c/%,,.‘,ﬁ?,—?’ 25 25/ |59 197 93

e . | ek 577 6078 a4 7Y BYa( 53 (98 (7Y
L lasbg.as] 32| x| ¥ 1075 953 SY 98 |9
Y e | st 1580.08| J7| 511.Y 1877 DY |SY 199 9
o] w589/ 8| 53| Y77 \95) | S5 /00125
58-89 63| /.20 276 1251 |57 /o1 |95
3R _Twsiesd8el &Y /57 278 |8so| 558 /05|95
o S SB[ Fo| ad7] 7 RIA P48 S? Vow |95
S| | /30| 296 277 950 | 58 /02 |25

/-/0| 2-08 277 Y7158 /0376

/30

237

D76

2SS

el

28

/85

77

253

e

251

/-840

2 75

5/

2%,

SRR AR NNy oy

E3| /57 78 D¢ | 60 /03197

| _55] /09 275 BR50 | pon /09198

Ry 1Y 8279 B52|p0 /07195

: 91 RN 27 125316 | /o199

5. 28] ~53 278 [25) 4] |Joc| 99

21 .5 1L01 9 | A4 LS 218 |250|na leL 199
22 55 (.,6?{.72_ LHL %} 277 2553 | foR /07 /0D
” 57,5 |Ljo 38| -&1] -9¢ 279 |2s2l5d [16¢ [ios
24 oo 6l g Y8l 9o 277 125)42 | ol 1o

' Use of a STD pitot tube requires verification that the holes do not plug according to RM2, section 2.1



VISIBLE EMISSION OBSERVATION FORM

_Sourca Name , } Observation Dale Start Time Stop Time
JIINKLEW M PTERIBes |q-c06 | 4140 | q¥7
Address
3 7 7 3/ L/ LUYO/‘[/;V& ]Q-cg—“ Mn |o |15 |30 |45 [Min [0 |15 |30 |45
City Slate Zip . 1 ||l e &lo |
R@TP('DR,U;-; 7‘13 8 3&5 g 2 || @ | @O |
3 |0 |2 | O |
Phone 206/ -— é‘g'7 ___g Z g O Source 1D Number F @ 0| o o 34
Process Equipment i . Operating Mode 5 @ Cp oD 35
PsPHAOCT Ppnr Smmer No~mmls (OO0 |O |3
Control Equipment Operating Mode 7 r!ll l' ? 4 ar— [ / { 2—‘?
BRGriovs & WNORMA o | }Z‘%ﬁ%’ ¥ ,\
Describe Emisslon Paint _ ] / 39 O\ )
Sl g rper LXtT™ % SPMALC 10 | Jo ] AR {/
‘|| Height Above Ground Level Height Relative fo Observer 11 \- s 41
stat .5z / Sp 5 & / |stt o g~ Stp el w0l ol olo |«
Distance from Obsarver / Direclion from Observer & Ol OO |D |43
Start ’ [ 7 Stop /( o Start Step (-'L/ 23|65 |0 5 175 |
Describe Emissions & 5)7"_0 O é O |as
st O L epr » QLepr _[as 10 [0 g 15
Emisslon Color __. e . .. Continuous oo || 47
b= e Fulg::l?r:y y Intermittent / & L5 -
| Slart Slop v. - :
Water Droplets Present? Is Water Droplet Plume=™ c 19 \'-c’_ ) A(' e Té R 12:3’7"‘ fZJEg
Yes No L~ | Attached Defached 4 L A
Point in the Plume at Which Opacily Was Determined . 1€l || @ & @ s
W Sehie L3y T T OPme— 2|0 2O | @
ribe Background n3O| el | O]s
San (1R ey Broe Sy % SP 010 0o
AREY-Broc dRY & 24 b 54
Background Color Sky Condilions 25\5_ D o e 0 55
st 737 % 13 Lo |5 N e D (610 [0 |0 O |
Wind Speed Wind Direction 27 57
Start o — Z.Stop Start /\/ L&_/ Slop A/ L{/ o o
Ambient Temp. Wet Bulb Temp. 28 59
Start  / Stop
RH Percent 30 60
A e Opacily for Highest Number of Readings Above
Source Layout Sketch ALy QUaN Opadiy foHi T e O
Sun O Draw North Arrow Range of Dpacizj:;a::gs b D
Wind Observer's Name (Print) N | (K £ C HOUPNHL
FlGmb& Slash ‘ Observer's Signature /L“anale q -ﬁm%
x Pol
_7_\7 i smen e Organizallon?B IEY-Y2% EW ('.'_)
7 Comments
a
140°
Sun Location Line ﬁ"







APPENDIX C:
PRODUCTION DATA







9o o Sanrce T yasr—

Tiwe Legraate TH _ACTH _Min TPH
ovg . A¥ Y S
A%130 A5 ) 13 37 3\';"3 37
Cegur b5 77 247,77
@ﬁ =1 Q}S_ - B 0‘.‘.1 ; 31‘18’ Ob

Qs 23S Res Y

Jqe 23S 7% R47.714

G5 Q3T \3 &3 X 3.63
/000 ;23’5” [R.6% A47.93
Jois Q38 /2 5 AY1-5¢
10230 39 R AY7) S5
pas  XE .86 A7
dioo 283 1318 Q43 .0
s X3S /7 46 R47.9¢
e 23S /3.3] H4%.3)

mas 235 77 A47.77
[0 RS 1348 ,?é/g' gs
s 23 5] 294% ]
130 R3S 1244 AH47.99
s L35 1254 247 91
oo s - (3.0% A44. 0>
s 38 kLY HHB.55

|-30






APPENDIX D:
MATERIAL CRUSHING AND HANDLING OPACITIES
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VISIBLE EMISSION OBSERVATION FORM

Draw North Arrow

S

" X Emission Paint

"2 gun -

»  Wind
""r‘ Flume & Slack

% Sun Location Line

(=8

Sourca Name b ala Start Tima Sto e,
W /N KCER- T gi5s” |I°"'g (S -
Address Seconds Secunds
Min | o J-15 | a0 | 45 [-Mn | o [ 45 | ap | 45
City State |Zip 1 | lolClo|lalO | O 0D
- 2 |l poplelol@ o |2 O o |
Phone Sourcs ID Number 3 22| DO aa | (D o Q2| O
s | Cloleolo|ul|lo O Ol 65
Procass Equlpmant : Operating Made 5 clelele|ls | Ololo o
[N l_'l_ / : : s | Cle|olo s |lO| OlAa |2
Control Eqmpmant Operating Mode 7 [ J 0 -2 a7 (b O |0 (*'f’ |
- s | OO AT |2 DGO
Describe Emission Point s | OO0 10|22l v ||l DI O
Start ' Ston 10 | O OO Olwolb6 o] O &)
Halght abova Ground Level. | Height Relative fo Observer n | Ol oolDlal &l T ol
Stat & Stop Start—= [/ (5 Stop ~ /O el 2lololnl «l Ol [o |0
Distance from Observar Direction from Observer 13 A=) o @) 435 C) C—) @ ) '
Sat 40 Sop O st |4y Sop WS [0 (D [ ] O Fes |« Dl olalo 1
Describe Emissions 15 O (p > K'D 45 Cf_“.) Cf,_) FD ﬁ
Start ' Stoo 16 @) ) .| 45 Ol OlO
Emission Colar Plume Type: Continuous 0 . | 17 | (| 1 2l A7 (A O Cr e
Start Stop Fugiﬁvaﬁ Intermittent (] s 1O Ol |7 a8 | Y| D THTH
WamrDropIéts Prasent? —-- [If Water Droplet Plurna - =l —qg o é;-l D=1 £ ) |—dg ~| -€=-:3---E€)~~ ~E— @-‘ d
“|yes - NolJ Attached [] Detached ] - 20 | 5 |l D O s Vi W i ] F o)
Point in the Plume at which Opacity was Datermined 21 (') Q el 51 (”3 @D [} (j
Start " giow 2 &Aool DD | =] SIOCT O -
Dascribe Background N : ) 23 ~~ ™ &) 0 =1 (D @) (_'6 (._’._)
Stat D e 7 Sloe  DIRT B o [ O D) |'ss [T O DT D
Background Color . Sky Conditions ) s | OO Ols | O[O |
Start T3 RA(Stop *g;\/\r San }q /X Step M IX [ o5 | || O CD | =5 8 & | (&)
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APPENDIX E:
NOMENCLATURE AND FORMULAE







Nomenclature

A, sampling nozzle cross-sectional area , ft*

A, stack cross-sectional area, ft*
Note: Method 2 refers to this as A

a mean particle projected area

Btu unit heat value (British thermal unit)

B,,  percent moisture in gas at meter

B, percent moisture in stack gas

C, viscosity constant, 51,12 micropoise for K
(51.05 micropoise for °R)

C; viscosity constant, 0.372 micropoise/K (0.207
micropoise/°R)

C; viscosity constant, 1.05 x 10" micropoise/K*
(3.24 x 10" micropoise/°R?)

C, viscosity constant, 53.147 micropoise/ fraction
0,

Cs viscosity constant, 74.143 micropoise/ fraction
H,0

C, concentration of acetone blank residue, mg/g

C.ns  concentration of condensibles, grain/dscf

C.,,  concentration of coarse particulate, gr/dscf

c pitot tube calibration coefficient, 0.84 for type S
pitot tube

Cp(std) standard pitot-static tube calibration coefficient

Cpuie  concentration of PM,, particulate, gr/dscf

&, particulate concentration in stack gas,
mass/volume

csl2  particulate concentration corrected to 12 percent
Cco,

Cysa particulate concentration corrected to 50 percent
excess air

cWS particulate concentration on a wet basis,

mass/wet volume

%EA
By
ERcong
ERcon
ER s

ERI‘MW

AH

actual gas concentration corrected to required
percent O,

diameter of particles having a 50 percent
probability of penetration, pm

equivalent diameter
hydraulic diameter

pressure drop across orifice meter for 0.75
CFM at standard conditions

pressure drop across orifice meter

source sampling nozzle diameter

50% effective cutoff diameter of particle,
diameter of the stack, feet

emission rate or mass/unit heat (Btu input)
base of natural logarithms (In10 = 2.302585)
percent excess air

emission rate per hour, Ib/hr

emission rate of condensibles, Ib/hr
emission rate of coarse particulate, [b/hr
emission rate per mmBtu or ton of fuel, etc.
emission rate of PM,, particulate, [b/hr
crﬁission rate of compound which replaces x

F factor for CO,, used with percent CO,, wet
or dry basis

F factor for dry effluent, used with percent O,,
dry basis

stack gas fraction O,, by volume, dry basis
fuel factor

F factor for wet effluent, used with percent O,,
wet basis

average pressure differential across orifice
meter at control box



AH,
AH,

Yol

K,

mg
Mﬁn:
mmbBtu
m,

m

n, pmi0

M,

orifice pressure, inches H,0O

orifice pressure head, inches H,O, needed for
cyclone flow rate

percent sampling rate variation, where 100% =
ideal isokinetic conditions

equal area centroid

0.001333 m’/ml for metric units
01.1  ft¥/ml for English units
Equation 4-1

0.001335 m’/g for metric units

1. fi'/g for English units
Equation 4-2
0.3858 cK/mm Hg for metric units

1. °R/in. Hg for English units
Equation 4-3

pitot tube equation dimensional constant, 85,49
length of duct cross-section at sampling site
plume exit diameter
stack diameter
mass

acetone residue weight after evaporation, mg
thousand Btu
mass of condensibles
mass of coarse particulate
dry stack gas molecular weight

filter weight gain, mg
mass of PM,, particulate
million Btu
total weight of collected particulate, mg

total weight of collected PM,, particulate, mg

wet stack gas molecular weight

Ap

VAP

VAP,

VAP,

VAP

%C0,

%0,

%C0O

molecular weight of water, 18.0 g/g-mole (18.0
Ib/1b-mole)

molecular weight of gas species, g/gmol
number of particles

Reynolds Number

total sampling time, min.

plume opacity at exit

in-stack plume opacity

stack differential pressure recorded by the
probe’s type S pitot tube

velocity head of stack gas, mm H,O (in. H,0) -
Equation 2-8

average of the square roots of AP (may also be
referred to as ASAP)

square root of AP at point 1 of the current test

square root of AP at point 1 of the previous
traverse

average of the square roots of AP from the
previous traverse (may also be referred to as
ASAP’)

percent CO, by volume, dry basis
percent O, by volume, dry basis
percent CO by volume, dry basis
percent N, by volu_n'm, dry basis
atmospheric pressure

barometric pressure (P, = P,.)

barometric pressure at measurement site, mm
Hg (in. Hg)

stack static pressure, mm Hg (in. Hg)
pitch angle at traverse point i, degree
absolute pressure at the meter

pollutant mass rate




Q.
Q,

Qﬂf-
QSC,

Q:(std)

Qstd

QW

T

s(avg)

Tud

absolute baromeftric pressure at the sample
location, inches Hg

absolute pressure in the stack

standard absolute pressure, 760 mm Hg (29.92
in. Hg)

number of traverse points during the test,
minimum of 6, maximum of 12

density of water, 0.9982 g/ml (0.002201 Ib/ml)
time in minutes
stack gas volumetric flow rate, acfim

average stack gas wet volumetric flow rate, cfm
(ft*/min)

actual gas flow rate through the cyclone, acfim

predicted actual gas flow rate through the
cyclone, acfim

total cyclone flow rate at standard conditions,
dsem/min (dscf/ min)

dry volumetric stack gas flow rate corrected to
standard conditions

wet stack gas standard volumetric flow, ft*/min,
wscfm

path length

ideal gas constant, 0.06236 (mm Hg) (m")/(g-
mole) (K) for metric units and 21.85 (in. Hg)
(ft")/(Ib-mole) (°R) for English units
resultant angle at traverse point i, degree
multiplier for V,

multiplier for V,

absolute temperature at meter, K (°R)

stack temperature, °C (°F)

absolute stack temperature, I (°R)

average stack gas temperature, absolute, °R

standard absolute temperature, 293 K (528°R)

Vw(sld}

vwc(std)

V wiap(std)

Volume
H,0

\

duration of test

stack gas absolute viscosity, |L poise

final volume of condenser water, ml

initial volume, if any, of condenser water, ml

dry gas volume measured by dry gas meter,
dem (dcf)

incremental dry gas volume measured by dry
gas meter at each traverse point, dem (decf)

maximum allowed nozzle velocity , fps
minimum allowed nozzle velocity, fps

dry gas volume measured by the dry gas meter,
corrected to standard conditions, dsem (dscf)

target nozzle velocity, fps
average stack gas velocity, m/sec (ft/sec)
volume of water vapor

volume of water vapor in the gas sample,
corrected to standard conditions, scf (standard

cubic feet)

volume of water vapor condensed corrected to
standard conditions, scm (scf)

volume of water vapor collected in silica gel
corrected to standard conditions, scm (scf)

metric units = 0.00134 m*/ml x ml
H,0
English units = 0.04707 ft'/mlxmIH,0

width of the duct cross-section at the sampling
site

final weight of silica gel or silica gel plus
impinger, g

initial weight of silica gel or silica gel plus
impinger, g

weight of collected water, g
fraction of dry gas

dry gas meter calibration factor



Y, yaw angle at fraverse point i, degree
0.280 molecular weight of N, or CO divided by
100
1. molecular weight of O, divided by 100
0.440 molecular weight of CO, divided by 100

18.0 molecular weight of water, g/g-mole (1b/Ib-
mole)

3,600 conversion factor, sec/hr

Subscripts:

atm atmospheric
ave average

b barometric
d dry gas basis
f final

g gauge

i initial

m at meter

n at nozzle

p of pitot tube
§ at stack

SCF standard cubic feet
std standard conditions

w wet basis



FORMULAE

1. Dry Gas Volume - Corrected to STP (40 CFR 60, App. A, Eq. 5-1)

Jiyz4

P "
1% =y Y Tota| [ b 13.6
m(satd) m T Ps

m td

Y is obtained from post-test meter calibrations.

2. Water Vapor Volume - Corrected to STP (40 CFR 60, App. A, Eq. 5-2)

Py
Mw

Viaea = Vi P
std

RT&td]

Note: W = V. Pw

i 8 Stack Gas Moisture Content (40 CFR 60 App. A, Eq. 5-3, modified)

%

B = w(std)
ws
Vm[std) * Vw{std)

4, Stack Gas Dry and Wet Molecular Weight (40 CFR 60 App. A, Eq. 3-1, 2-5)

M,=0.440 (%C0,) +0.320 (%0,) +0.280 (%N, + $CO)

M, =M, (1-B_)+18.0B,,

G:\SOURCE\PROTOCOLS & REPORTS\Word Perfect Files\Report Formulae.wpd



B. Average Stack Gas Velocity (40 CFR 60 App. A, Eq. 2-9

n
5| =
v =KC 1 S(ﬂvg}

e\ T TR,

6. Average Stack Gas Wet Volumetric Flow Rate

Qs & 60v3 As

7. Average Stack Gas Dry Flow Rate Corrected to Standard Conditions (40 CFR
60 App. A, Eg. 2-10, modified)

P

std s

Qstdzgs (I-Bws) P
s(avg) std

8. TSP Particulate Concentration Corrected to Standard Conditions (40 CFR 60
App. A, Eq. 5-6, modified)

m
c, =2.205x107° —2=
1b
m(std)

¢, =15,43% 10

5
o m(std)

Note: C,, = Ib/dscf
C, . = grains/dscf

§,4r

my = mg
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9. TSP Emission Rate per Hour

Ehr = cs Qatd 60

10. Percent Isokinetic Sampling Variation (40 CFR 60 App. A, Eq. 5-8)

T v P_..100

g(avg) m(std) ” std

T,.V,©®AP, 60 (1-B

8

11. Percent moisture at 100 percent saturation (%SVP) equation:

3144
(T,,~ 390.86)

I% =

W.‘EI")

s

T VP =

}xlO

P, = stack pressure (absolute), inches of mercury
T.. = saturated stack temperature, degrees F

12. Emission Rate Compressor Engines (g/BHP-Hr)

(e} PPM Q
BHP

where:

STD

13. Brake Horsepower for Compressor Engines

{k=-1)

T

BHP=[43.6 x MMCFD X = x( = J x(Rz v —le LE x FE] +Fan HP
std? (K-l)

14. Pounds Per Hour Emission Rate

1b

1bihr =5 % BHP % —T"
453.59 g

15. Analyzer Calibration error, in general, % diff. < 2%

Cal. gas ppm - Analyzer response ppm) %100
Analyzer span ppm

% Diff, = (
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16. System bias, in general <5% for both zero and upscale gases

system cal. response ppm - Analyzer response ppm) %100
Analyzer span ppn

system Bias = |

17. Calibration drift < 3% for both zero and upscale gases during each run

final sys Cal. resp. ppm - initial sys cal. resp. PPy 100
analyzer span ppm

Cal, Drift = (

18.

System Cal. Response ppm - Analyzer Cal. Response ppm) %100
Span ppm

System Calibration Bias = (

19.

Final System Cal. Response ppm - Initial System Cal. Response ppm) %100
Span ppm

Drift = (

20. Analyzer calibration error, in general, %diff. < 2%

Cylinder ppm - analyzer response ppm) %100
instrument span ppm

% Diff. = |

21. Parts per million by volume (ppmv) to pounds per hour (Ibs/hr)

Ibs/hr = 1.558x107 x molecular weight x flow, dscfm x ppmv

lbs/hr = (ppmv) (1.558 e”) (MW) (dscfm)

Il

ppm = parts per million
dscfm = dry standard cubic feet per minute
MW = molecular weight

22. Corrected concentrations to 12% CO,

Cs,=Cs _12
%CO,
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23. Correcting concentrations to 6 %0,
Cayoq=Cs [ 209-6 %0, |
[209-%0,,]
24, Concentration moisture corrections
Cd = (Cw) /(1 -Bws)
Cd = concentration dry
Cw = concentration wet

Bws = moisture content

25. Fuel Burning Rule

Fuel Input: Measure fuel introduced to the boiler bank. For example,

E= 0.882*H01664

E= 0.882 (12,500 Ib,,/hr x 4800 Btu/lby,, )/1x10°) ©-16¢
E= 0.882 (60 MMBtu/hr) ©-1564

E= 0.4463 Ib/MMBtu

Where E is the maximum allowable particulate emissions rate in Ibs per MMBtu.
Steam Production: Measure steam produced by the boiler bank. For example,
E= 0'882*H»0.1564
E= 0.882[(30,000 Ibyam/hr x 1,200 Btu/IDyeqm /(60 % pgiereiciency)/ (1% 10°)] 1684
E= 0.882 (60 MMBtu/hr) ©1664
E= 0.4463 |Ib/MMBtu

Where E is the maximum allowable particulate emissions rate in Ibs per MMBtu.
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APPENDIX F:
CALIBRATIONS AND CERTIFICATIONS







------ Nozzle Calibration =-=---
Avg diameter diameter 1 diameter 2 diameter 3 Nozzle ID Tollerance

0.127 0.127 0.125 0.128] N4 0.003
0.135 0.134 0.136 0.134] B4 0.002
0.135 0.134 0.135 0.135] B5 0.001
0.137 0.137 0.138 0.137| B3 0.001
0.138 0.138 0.138 0.139| N3 0.001
0.162 0.161 0.164 0.161] 0O 0.003
0.181 0.182 0.180 0.181] 60 0.002
0.188 0.188 0.188 0.189] B6 0.001
0.193 0.192 0.192 0.194] N6 0.002
0.193 0.193 0.192 0.194| B7 0.002
0.243 0.244 0.241 0.243] N81 0.003
0.245 0.244 0.247 0.243] N8 0.004
0.255 0.254 0.255 0.257| N5 0.003
0.256 0.254 0.258 0.256] B8 0.004
0.266 0.262 0.267 0.268] N7 0.006
0.269 0.268 0.270 0.269] 8 0.002
gdy: 0.296 0.298 0297 1 0.002
0.313 0.312 0.311 0.315] 2 0.004
088 0.311 0.314 0.315] 11 0.004
0.314 0.313 0.314 0.314] NO 0.001
0.369 0.368 0.370 0.369| 4 0.002
0.377. 0.377 0.377 0.376] 3 0.001
0.378 0.379 0.378 0.378] 12 0.001
0.380 0.380 0.382 0.379] N2 0.003
0.381 0.380 0.381 0.382] B2 0.002
0.388 0.388 0.388 0.389| 13 0.001
0.419 0.419 0.417 0.420] 77 0.003
0.437 0.437 0.438 0.437| 15 0.001
0.445 0.446 0.444 0.445| 18 0.002
0.446 0.446 0.445 0.447| 14 0.002
0.447 0.449 0.446 0.447] 33 0.003
0.450 0.448 0.451 0.450] 44 0.003
0.499 0.500 0.500 0.497| 5 0.003
0.499 0.501 0.499 0.498| 66 0.003
0.500 0.499 0.499 0.501] 17 0.002
0.508 0.507 0.510 0.508| 16 0.003
0.994 0.993 0.994 0.994] 7 0.001

calibrated 8/1/2005 by Bill Shaw
Method 5.

10.1 Probe Nozzle. Probe nozzles shall be calibrated before their initial use in the field.
Using a micrometer, measure the ID of the nozzle to the nearest 0.025 mm (0.001 in.).
Make three separate measurements using different diameters each time, and obtain the
average of the measurements. The difference between the high and low nhumbers shall
not exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded, they
shall be reshaped, sharpened, and recalibrated before use. Each nozzle shall be

~ permanently and uniquely identified.
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BISON ENGINEERING

Method 2
Full range thermal couple temperature calibrations

Technician ws
Date: 6-9-06

Audit Probe ID #:|| Extech 42312

Pitot tube ID #: 5B

Pitot tube Thermocouple NIST Thermometer % Diff
lcewater| # ['C|[ 32 ['F| 49267 'R # ["C| 32 |'F | 49267 |°R | 0.00%]
ambientwater] # [|°C| 75 |°F | 53567 ['R # [|'C 75 |°F | 53567 |°R [ 0.00%]
Boilerwater| # [°C| 205 |°F | 66567 'R # |°C| 206 |'F | 666.67 J°R || -0.15%
Hot oil # [°c| 514 |°F | 97467 'R # |°C| 518 |°F | 97867 I'R [ -0.41%)
Furnace # °C | #VALUE! |°F | #VALUE!|'R # °C | #VALUE! [°F | #VALUEIJ’R [#VALUE!

Method 2, 10.3.1 Reference and thermocouple must be within 1.5%
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BISON ENGINEERING

Method 2, section 10.1
Initial Isolated Initial Type S Pitot Tube Calibration

Technician ws
Date: 6-9-06

Pitot tube ID #: 5B
| |
Transverso I |
Tuba Axls ] |
\ P =
_______ e o
| Faca I
Vg mre e sy Opening |
: Planos }

{a)
A-Side Plana

Nola:

Lengltudingl + e ey e i
Tube Axis 0 A 1.050y< P < 1,50 D,
A o i et

o

= =
{ ____\l _______ o Pa= Pg

B-Side Plans

b
i (n) end view; face opening planes perpendicular

Lo ransvaran nxs;

{b) lop view; face opening planes paraliel to
longliudinal axis;

At "'}f‘ et - - A ‘€" '}" FFFFF {c) side viaw; bolh kxgs of equal length snd
centerlines eoinedent, when viewed from

both sldes. Daselne coalliclent values of
(6} 0.84 may be n=signed to piiol lubes con-
strucled this way

D¢= inches Is D> 0.187 inch|  yes
Pa = inches Is Dy < 0.375 inch| vyes
Pg = inches Does P, = Pg ?| vyes
1.05 Dt Is PA:“ 1.05 D| yes Is PB >1.05 Dt yes
1.50 D, Is Py <1.50 D; yes Is Pg<1.50 Dy vyes
Does this Pitot tube meet the requirements of Method 2, section 10.1 to be assigned a Cp of 0.84 ? Yes

EPA Reference Method 2. Section 10,0 Calibration and Standardization

10.1 Type S Pitot Tube. Before its initial use, carefully examine the Type S pitot tube top, side, and end views to verify that the face openings of the tute
are aligned within the specifications lllustrated in Figures 2-2 and 2-3. The pitot tube shall not be used if it fails to meet these alignment specificafions.
After verifying the face opening alignment, measure and record the following dimensions of the pitot tube: (a) the external tubing diameler (dimension D
Figure 2-2b); and (b) the base-to-opening plane distances (dimensions PA and PB, Figure 2-2b). If Dl is between 0.48 and 0.95 cm (3/16 and 3/8 in.), and
if PA and PB are equal and between 1.05 and 1.50 DI, there are two possible options: (1) the pitot tube may be calibrated according to the procadure
outlined in Sections 10.1.2 through 10.1.5, or (2) a baseline (isolated tube) coefficient value of 0.84 may be assigned to he pilot lube. Note, however, that
if the pitot tube is part of an assembly, calibration may still be required, despite knowledge of the baseline coefficient value (see Section 10.1.1). If D1, B%,
and PB are outside the specified limils, the pitot tube must be calibraled as outlined in Sections 10.1.2 through 10.1.5.

Calibration perfomed by: WS




BISON ENGINEERING

Method 2, section 10.- Type S Pitot Tube
Initial Calibration of Isolated Type S Pitot Tube

Technician ws
Date: 6-9-06

Pitot tube ID #:l 5B

I
I w ]

I.nmllu:llr‘u:l e Y ————— S —— — 3 — o
Tube 'r = -..\_-‘\__‘ - r.—_mﬂ-“iinl

| | ) . g il

Pag= v

{ed @
B e e g e
) = Y P
O 27 NPieor
(o}
1.z
i+

The types of face-opening misalignment shawn abeve will net affect the basoline value of Cp(s) so
long as @,and @10, P ond B £56% 2 <0.32 cm {1/8in.), and w < 0.OB em {1/32 In)) (reforonce

11.0in Soetion 16.0),

Calibration perfomed by: ws

Page 4 of 5

o
a1 =10

o
a2 <10

o
B1+ =5

o
B1-s5

[s]
Ba+ss

(8]
B2.ss5

zs%in
wS1!32 in

2:1



Page 5 of 5

BISON ENGINEERING

Method 2, section 10.- Type S Pitot Tube Assembly
Initial Calibration of Proper Temperature Placement

Technician ws

Date: 6-9-06
Pitot tube ID #: 5B
! | ! |
A | WaT62en | W2 5.08cm ]
« - > R
U iB i)
I

Temperature Sensor
25 13ben i)

Temperature Sensor | ,

)

— | m_J
o esuree (1) S {0, TrespiaTe

| OR

/

l I

Sample Probe : Sample Probe

Il |

Figure‘ 2-4. 'Proper temperature sensor placement to
to prevent interference; Dt between 0.48 and 0.95 cm (3/16 and 3/8)

Is the temperature sensor distance W > 3 in from pitot tube opening ?
and, is the temperature sensor distance Z > %" from pitot tube opening ?

or, is the temperature sensor distance W 2 2" from pitot tube opening ?

Calibration perfomed by: ws

Yes
Yes

NA




BISON ENGINEERING

Method 2, section 10.1.5.2.1 Type S Pitot Tube

Recalibration of "Isolated"” Pifot Tube

Post Test Page 1 of2

Technician
Date:
Pitot tube ID #: 58
Hea this pliol tube been dameged ¥ or
I " : : v Has this plict iube been repaired ¥ o
Tibe ks i | |
1
i I oo a 10 uj
\ i 8 | H B 1 mligne wilhin ¢ pac or W
--------------------------- 'E = | Doas ay mbigne within « 10%spacy V) or W
: i .
I - I PR A ST :
1 | i: :i"""‘ Doas Py (2) wigne wihin ¢5° apacq Y] of N
: Pasay : o .-ﬂ::‘}E&EE-; Doan [, (s) wigns within «6* spees(Y |ar M
L ST
U}
Iz
¢
el Pane o T s I &
l - -
rgtadl ‘ e - Fa
Tibg fas = A NED <P 15D, Doae W signement meo! s0.08 am| ¥ for N
el
....-_lj. _______ b (ne

(5] o e L ity i ppinttar
Divewe ax

2] g vies; Faca pmain plaren palel b
egtuiraluk;

6] Béa et bt b el eehand
ehsiling ) esineiiant when viesd e
b g Bastba mefdeinlen
00 may b ansigned b pd hobed eoh
ircied D may

™
I eertify that the pitot tbe ealibeaiion meeis the r:qulrumunu{anh{;w{e Meihod:
o ¥

The typas 81 18Es-Cpening MILAIGrMant shown sbove wil nol olisel 1he basaine valus of Epis) ss
1Ag &8 B8R0 8,110°. 0 and b 37, 1 4032 em (1B ) el w s §68 o (133 In ) (relemmnas
11.0 b Bectisn 100)

Figure 2-2. Properly Constructed Type S Pitot Tube,

Calibration perfomed by:

Figure 2-3. Types of face-opening misalignments that can
result from field use or improper construction of type S
pitot tubes.

Enter Yes or No
During examination, do the openings still align within the speciﬂcams Wat in Figures 2-2 & 2-3 7
v

EPA Reference Method 2. Section 10.0 Calibration and Standa&:éatlon

10.1.5.2.1 Isolated Pitot Tubes. After each field use, the pitot tube shall be carefully reexamined in top, side, and end views. If the
pitot face openings are still aligned within the specifications illustrated in Figure 2-2 and Figure 2-3, it can be assumed that the
baseline coefficient of the pitot tube has not changed. If, however, the tube has been damaged to the extent that it no longer meets the
specifications of Figure 2-2 and Figure 2-3, the damage shall either be repaired to restore proper alignment of the face openings, or the

tube shall be discarded.




BISON ENGINEERING

Method 2, section 10.1.3.1 Type S Pitot Tube
Pifot tube Thermal couple post test calibrations

Client:
Location:

Source:
Date:

UJ

Technician w eg\. \";}' =

Avg source temp.:

Probe ID #:

Calibration perfomed by:

+ [ - Calibration ﬁanes

260 °F
720.67 |’R
5B

Pitot tube Thermocouple

“C =

|.273.15 ‘

Pitot tube Thermocouple

2008 |'F = | 67047

Temperatures are not corrected for Bp.

EPA Reference Method 2. Section 10.0 Calibration and Standardization

+10% | 333 ['F = | 793 ['R
-10% | 195 [°F = 655 [°R
NIST Thermometer |  |[% Diff |
. 'C = | 27345 'K | 0.00%
|/ NIST Thermometer % Diff
210 ['F = | 67067 |'R | -0.03%]

Limitation
/- 1.5%

+f=1.5%

10.3.1 After each field use, calibrate dial thermometers, liquid-filled bulb thermometers, thermocouple-potentiometer systems, and
other sensors at a temperature within 10 percent of the average absolute stack temperature. For temperatures up to 405°C
(761°F), use an ASTM mercury-in-glass reference thermometer, or equivalent, as a reference. Alternatively, either a reference
thermocouple and potentiometer (calibrated against NIST standards) or thermometric fixed points (e.g., ice bath and boiling water,
corrected for barometric pressure) may be used. For temperatures above 405°C (761°F), use a reference thermocouple-
potentiometer system calibrated against NIST standards or an alternative reference, subject to the approval of the Administrator,
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VISIBLE EMISSIONS
EVALUATOR

This is to certify that

Mike Chovanak

met the specifications of Federal Reference Method 9
and gudalified as a visible emissions evaluator,
Maximum deviation on white and black smoke did not
exceed 7.5% opacity and no single eror exceeding
15% opacity was incurred during the certification test
conducted by Eastern Technical Associates of Raleigh,
North Carolina. This certificate is valid for six months

from date of issue.

339398 Helena, Monfana Aprll &, 2006
Dl SO bt Lot
Director &f Training O ¥

President



